Falls are very common among the elderly. Furthermore, the incidence of falls increases as the age increases. As clinicians, we encounter elderly fallers very frequently in the outpatient clinics, accident and emergency departments as well as the inpatients. The approach to managing elderly fallers is often complex and time consuming. The inpatient fallers carry with them the possibility of complaints from family members and often cause a lot of fear and guilt among the hospital staff.
INTroDucTIoN Epidemiology
Falls are a very common problem among the elderly over the age of 65. It is estimated that more than one third of the elderly over the age of 65, living in the community fall every year. Of those, half have recurrent falls 1 . Fall risk increases as age advances and approximately 50% of the elderly over the age of 80 fall every year. Although the majority of the fallers do not sustain any injuries, approximately 10% of these falls result in serious injuries, such as hip fractures, subdural haematomas, serious lacerations and even death 2 . The prevalence of falls among the community dwelling Singaporeans aged 65 and above is 17.2%. Two thirds of these fallers had single falls while the remaining one third had recurrent falls. Among the elderly in Singapore who experienced a single fall, these falls tended to occur outdoors, during the day, be accidental, and they were more likely to seek medical attention 3 .
coNsEquENcEs oF FAlls
Fall-related mortality increases substantially with age, especially among those older than 70. It is estimated that about 1% of the elderly fallers sustain a hip fracture. These elderly who fracture their hips have a mortality rate of 20-30% within one year of the fracture 4 . In Singapore, the incidence of closed hip fractures for those over the age of 50 (per 100,000) was estimated to be 164 for men and 442 for women, compared to the United States White rates of 187 in men and 535 in women, and the number has increased significantly since the 1960s 5, 6 . The elderly are more likely to sustain injuries after a fall. The reasons for this may include a high prevalence of chronic diseases, such as osteoporosis, and age related changes in physiological responses like a slowed reaction time and slowed protective responses 2 .
Falls among the elderly often leave a significant proportion of elderly (30-73%) with a fear of falls. This fear may be out of proportion leading to self restriction in mobility, reduced function, increased dependency on carers for activities of daily living, depression and anxiety. Repeated falls are a common reason for admission to long term care institutions 7 .
cAusEs AND rIsk FAcTors For FAlls
Falls among the elderly are often multifactorial. The majority of cases arise from a background Accidental falls are the most common cause of falls, accounting for 25-40% of all falls. Accidental falls are more common among the community dwelling elderly 8 . These falls are triggered by environmental factors alone. Most of the accidental falls are due to interactions between the accumulated risks, and precipitated by an environmental hazard or hazardous behaviour.
An analysis of 16 fall risk factors studies, with quantitative risk data, summarised the relative risks for falls in the elderly 8 . Among the risks, objectively tested leg weakness increases the odds of falling by 4 times. A positive history of previous falls increases an elderly individual's future fall risk by threefold 8 .
Gait and balance disorders affect 20-50% of the elderly over the age of 65 9 . Gait and balance disorders are associated with a threefold increase in fall risk. Furthermore, the use of an assistive device increases the fall risk by 2.6 times 8 .
The presence of visual impairment increases the fall risk by 2.5 times 8 . Bilateral low visual acuity is present in about 4.4% of the Malay population, aged 40-79, in Singapore. Bilateral blindness in the same study is present in 0.3%. The main causes for visual impairment in Singapore include cataract, uncorrected refractive error, diabetic retinopathy, macular degeneration and glaucoma 10 .
The presence of lower limb arthritis increases the fall risk by twofold. This is probably due to gait abnormality and weakness 8 to perform basic activities of daily living (ADL) doubles one's fall risk 8 .
Depression increases one's fall risk by twofold. This could either be due to inattention to the environment, risk taking behaviours or it could be secondary to a previous fall 8 .
The usage of psychotropic medications, for example antidepressants, neuroleptics and benzodiazepines significantly increases the fall risk 11 . Other groups of medications which have been shown to predispose the elderly to falls include Class 1a antiarrythmics, digoxin, diuretics and the usage of three or more medications 12 .
Confusion and dementia are frequently related to falls. This may reflect an underlying metabolic or systemic process as well as dementia. Dementia predisposes elderly to falls by causing impairment of judgment, impaired visuospatial perception, and disorientation. The presence of aberrant behaviour in the demented patients such as wandering, trying to climb out of bed, etc may also predispose them to falls 13 .
Several studies have shown that the fall risk increases dramatically as the number of risk factors increases. Tinetti and colleagues showed that the percentage of persons falling among the community dwelling elderly increases from 8% among those with no risk factors to 78% among those with 4 or more risk factors 1 . 
INTErvENTIoNs
Fall prevention involves identifying the various risk factors and treatment of the reversible disorders. Often, a multifactorial approach, involving education, medication review and modification, exercises, home modification, etc is more successful than single modality interventions 14 .
Exercise can improve muscle strength, balance, and gait in the healthy, cognitively intact elderly. Most exercise regimes aim to improve muscle strength, balance and aerobic conditioning. Exercise can either be performed as a group or individualised. Group exercise is held several times a week, and supervised by a trained therapist or instructor. Individual exercise programmes are also supervised by a trained professional but performed in the individual's home 16 .
Tai Chi is a form of exercise which has been shown to improve balance and reduce falls in the elderly. Tai Chi has been shown to improve balance, muscle strength, feeling of well being, greater flexibility and sleep enhancement. However the evidence is not strong 17 .
Environmental assessment and modification involve assessing and removing hazards in order to improve safety and mobility. For cognitively intact elderly individuals with low to average risk, a checklist is adequate. For high risk individuals, a Proceedings of Singapore Healthcare  Volume 19  Number 2  2010 trained professional is often required to do a home visit to assess and if necessary recommend changes to improve safety at home 18 .
Vitamin D supplementation has been shown to reduce fall risk by more than 20% among the ambulatory and institutionalised elderly. The hypothesised mechanism is from a direct effect of vitamin D on the neuromuscular function 19 .
Hip protectors have been shown to reduce hip fractures among the nursing home elderly. The community dwelling elderly are less compliant with the hip protectors, therefore, fracture risk reduction is not demonstrated 20 .
HosPITAl FAlls
Falls are common among inpatients with a rate of 9-13 falls per 1,000 bed days 21 . About 30% of the inpatient fallers sustain injuries, including fractures, head and soft tissue injuries, which may lead to morbidity and impaired rehabilitation 22 . In the local setting, the inpatient fall rate ranges from 0.68 to 1.44 per 1,000 patient days, and 27.4% to 71.7% of fallers sustained injuries 23 . Inpatient falls are associated with increased inpatient length of stay (LOS), higher discharge rate to long term institution care, increased cost to the hospitals, and anxiety and guilt among the staff. Falls in hospitals may result in complaints or litigation from the family members. Falls are also associated with fear of falling, anxiety and depression and loss of confidence and function 24, 25 . The removal of physical restraints showed no evidence of significant effects on falls or fractures among the residents in nursing homes or hospital inpatients. These studies were widely heterogeneous 29 .
summAry
The elderly fallers often have multiple complex preexisting factors, precipitated by an acute illness or environmental factor which predisposes them to falls. The approach to managing an elderly faller needs to be comprehensive, identifying the risk factors and modifying the remediable factors as much as possible to prevent future falls.
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